Objective: The purpose of the present study was to evaluate the concordance between the Tokuhashi and Tomita scores with the prognosis of patients with vertebral metastases due to breast tumor, treated at the outpatient clinic of the Universidade Estadual de Campinas (UNICAMP). Methods: Twenty-nine patients with vertebral metastases from breast tumor were retrospectively evaluated. Twenty patients were surgically treated and received adjuvant therapy and only nine received conservative (chemotherapy/radiotherapy) or palliative/support treatment, depending on Tokuhashi and Tomita scores. Results: In this study, all selected patients were females with vertebral metastasis due to breast tumor; mean age of 57.6 years (SD = 11.8 years). The accuracy of the Tokuhashi scale was 62.1% and that of Tomita 72.4%. In addition, the Tomita scale concentrates the majority of the patients' classifications for more than 12 months (69%), indicating a good relation with the long-term prognosis (> 12 months). None of the evaluated characteristics -age or surgery -statistically influenced the survival of patients with primary breast tumor (p > 0.05). Conclusion: The Tokuhashi and Tomita scores showed good accuracy in relation to the prognosis of patients with spinal metastasis due to breast tumor.
RESUMO

Objetivo: O objetivo do presente estudo é avaliar a concordância entre os escores de Tokuhashi e Tomita com o prognóstico das pacientes acometidas por metástases vertebrais por tumor de mama, atendidas no ambulatório da Universidade Estadual de Campinas (UNICAMP). Métodos: Foram avaliadas retrospectivamente 29 pacientes com metástases vertebrais de tumor de mama. Vinte pacientes foram tratadas com cirurgia e terapia adjuvante e apenas nove receberam tratamento conservador (quimioterapia/radioterapia) ou paliativo/suporte, dependendo dos escores de Tokuhashi e Tomita. Resultados: No estudo, foram selecionadas pacientes do sexo feminino acometidas por metástase vertebral decorrente de tumor de mama; média de idade de 57,6 anos (DP = 11,8 anos). A acurácia da escala de Tokuhashi foi de 62,1% e a de Tomita, 72,4%. Além disso, a escala de Tomita concentra a maioria das classificações das pacientes do grupo por mais de 12 meses (69%), indicando boa relação com o prognóstico a longo prazo (>12 meses). Nenhuma das características avaliadas -idade ou cirurgia -influenciou estatisticamente a sobrevida das pacientes com tumor primário de mama (p > 0,05). Conclusão: Os escores de Tokuhashi e de Tomita apresentaram boa acurácia com relação ao prognóstico das pacientes acometidas por metástase na coluna vertebral decorrente de tumor de mama.
Descritores: Coluna vertebral; Neoplasias da mama; Metástase. 
RESUMEN
Objetivo: El objetivo de este estudio es evaluar la concordancia entre las puntuaciones de Tokuhashi y Tomita con el pronóstico de las pacientes que tienen metástasis vertebrales por tumor de mama, tratadas en el ambulatorio de la Universidade Estadual de Campinas (Unicamp)
.
INTRODUCTION
Breast cancer is the most diagnosed malignant tumor and it is the second leading cause of death from cancer in the Western world. The incidence of breast cancer has continued to grow over the last few decades. In the United States in 2013, 230,000 new cases were diagnosed with the disease. 1 Latin America has about 115,000 new cases of the disease each year and, of these, around 50,000 are reported in Brazil. 2 Fortunately, the prognosis for patients with breast cancer has improved with advances in pharmacological therapy and surgical techniques to control the disease. As a consequence, the prevalence of breast cancer is increasing as the survival rate increases, causing breast cancer to become, in a way, a chronic disease condition. Although medical advances have improved the prognosis of patients with breast cancer, in contrast, the increase in survival increases the risk of progression to metastatic disease involving distant sites, such as bones, lungs, liver, and the brain. 3 Approximately 20% of patients with breast cancer suffer from bone metastases. 4 Most metastases occur in the thoracic spine (70%), followed by the lumbar spine (20%) and the cervical spine (10%). Multiple non-contiguous metastases are found in 10% to 38% of cases. Skeletal involvement is present in more than half the cases and spinal metastasis is one of the most frequently diagnosed tumors of this histological type. Involvement of the spine drastically reduces the quality of life of the patient due to the presence of pain and the risk of neurological compromise. 5 Thus, it is important to investigate different strategies for pain relief, tumor reduction, and to correct the possible deformities resulting from pathological fractures of the vertebrae, avoiding spinal cord lesions. Therefore, to optimize treatment, patients with metastatic disease should have multidisciplinary follow-up involving gynecology, oncology, spine surgeons, and nuclear medicine. 6 Currently, the therapeutic approaches to vertebral metastasis from breast cancer include chemotherapy, hormone therapy, bisphosphonates, radiotherapy, vertebroplasty/kyphoplasty, and decompression and spine stabilization surgery. These procedures are usually performed together with the goal of treating pain and the deformities caused by pathological fractures, ensuring stability, and protecting the neural elements.
The Tokuhashi et al. 7, 8 and Tomita et al. 9 scores have been widely used to assess indications for surgery and predict the average survival of patients with metastatic spine disease. Thus, they guide the best therapeutic approach for this group of patients.
The objective of this study is to evaluate the concordance between the Tokuhashi and Tomita scores, which are used to estimate the survival of patients with metastatic spine disease, with the actual survival of patients with vertebral metastases from breast cancer treated at the outpatient clinic of the Universidade Estadual de Campinas (UNICAMP).
METHODS
Following release and exemption of the informed consent form by the Institutional Review Board of the Universidade Estadual de Campinas (UNICAMP), 29 patients with spinal metastases from breast cancer in follow-up at the Spine Surgery outpatient clinic of the Department of Orthopedics and Traumatology of UNICAMP were evaluated retrospectively. Of these, 20 had undergone surgery and adjuvant chemotherapy and/or radiotherapy and 9 had been treated only with adjuvant (chemotherapy end/or radiotherapy) or palliative/support therapy, according to the Tokuhashi et al. 8 and Tomita et al. 9 scores. Included in this study were patients with spinal metastasis from breast cancer who were evaluated using radiography, computed axial tomography, and magnetic resonance of the entire spine, in addition to bone scintigraphy, and computed tomography of the thorax, abdomen, and skull. These tests were standardized for diagnosis and staging. Patients with incomplete medical records, in which the Tokuhashi 8 and Tomita 9 scores were not evaluated, were excluded. The minimum follow-up time was 1 year.
In this study, we used the revised Tokuhashi 8 score developed to indicate the type of treatment for metastatic spinal lesions, taking the following criteria into account: 1. Overall condition of the patient, according to Karnofsky 10 -poor, 0 points; moderate, 1 point; and good, 2 points; 2. Number of extra-vertebral bone metastases -greater than or equal to three, 0 points; one or two, 1 point, and none, 2 points; 3. Number of vertebral metastases -greater than or equal to three, 0 points; two, 1 point; and one, 2 points; 4. Resectability of metastases to major organs -not resectable, 0 points; resectable, 1 point; and none, 2 points; 5. Primary tumor site -breast -5 points; and 6. Neurological deficit-complete, 0 points; incomplete, 1 point; and absent, 2 points (Table 1) .
Tokuhashi et al. 8 indicate the prognosis and the treatment option for these patients based on these indices: a) 0 to 8 points, prognosis of up to 6 months, conservative treatment; b) 9 to 11 points, prognosis 6 to 12 months, palliative treatment or excisional surgery in cases of a single lesion without metastases to major organs; c) 12 to 15 points, prognosis more than 1 year, treatment with excisional surgery ( Table 2 ).
The score of Tomita et al. 9 uses a score based on three prognostic factors: 1. Degree of malignity of the primary tumor in terms of growth (slow, 1 point; moderate, 2 points; and fast, 4 points); 2. Presence of visceral metastasis (without metastasis, 0 points; treatable, 2 points; untreatable, 4 points); and 3. Presence of bone metastasis (solitary or isolated, 1 point; multiple, 2 points). The total can vary from 2 to 10 points (Table 3) .
According to Tomita et al., 9 the treatment strategy is: a) 2 to 3 points, wide or marginal excision for long-term local control; b) 4 to 5 points, marginal or intralesional excision for medium-term local control; c) 6 to 7 points, palliative surgery for short-term control; and d) 8 to 10 points, non-surgical treatment (Table 4) . According to the study of Tomita et al., 9 patients with scores of 2 or 3 points have an average survival of 38.2 months; of 4 or 5 points, an average survival of 21.5 months; of 6 or 7 points, an average survival of 10.1 months; and from 8 to 10 points, an average survival of 5.3 months. Therefore, to standardize the Tomita scale in relation to the Tokuhashi scale, patients with scores between 2 and 5 points have an average survival greater than 12 months, 6 or 7 points an average survival of 6 to 12 months, and between 8 and 10 points an average survival of less than 6 months.
In this way, the patients were categorized into three groups by score: Tokuhashi 0-8 points (Group 1), 9-11 points (Group 2), and 12-15 points (Group 3); Tomita 8-10 points (Group 1), 6-7 points (Group 2), and 2-5 points (Group 3). Similarly, the actual survival times of the patients were categorized into three groups: survival < 6 months (Group 1), 6-12 months (Group 2), and survival ≥ 12 months (Group 3). Thus, we evaluated the concordance of the Tokuhashi and Tomita scores categorized into groups with the group to which the actual survival time belonged.
RESULTS
After the selection and categorization of the patients, the accuracy between the expected Tokuhashi et al 8 . and Tomita et al 9 . intervals and the real survival groups were calculated, with 95% confidence.
The average survival time of the patients was estimated using the Kaplan-Meier estimate, according to age group and whether or not surgery had been performed. The categories were compared using the log-rank test and because the median time of survival was impossible to calculate due to the low number of deaths in the defined categories, the average survival time was calculated.
The hazard ratios (HR) for the respective categories were estimated with 95% confidence using the Cox bivariate regression model and together with the Cox multivariate regression model to estimate the risk of death among the categories.
The tests were conducted with a level of significance of 5%. Table 5 shows that the average age of the patients with breast cancer metastasized to the spine was 57.6 years (SD = 11.8 years) and that 69% of them underwent surgery. Table 6 shows that the Tokuhashi score had an accuracy of 62.1% and the Tomita scale an accuracy of 72.4%, a bit higher that the Tokuhashi scale in patients with primary breast cancer. Additionally, most of the patients (69%) were classified in the >12 months group of the Tomita scale, indicating a good relationship with the real long-term survival (>12 months). Figures 1 and 2 do not suggest any difference in the survival of patients with primary breast cancer in terms of age or whether or not surgery was performed. Table 7 shows that none of the characteristics (age or surgery) evaluated significantly influenced the survival of the patients with primary breast cancer (p>0.05).
DISCUSSION
The breast tumor is the most diagnosed histological type of cancer in women worldwide. Thus, it stands out at the main cause of cancer death in female patients.
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Breast cancer metastases have a predilection for bones, with a prevalence close to 69% in patients with advanced disease. 12 The breast tumor has a particular affinity for spinal metastases, responsible for approximately two thirds of bone metastases discovered after diagnosis of the disease. Taking only spinal lesions into account, around a third become symptomatic, causing intractable pain, neurological deficit, mechanical instability due to pathological fractures, in addition to anemia and hypercalcemia. In the face of so many repercussions, breast cancer can cause severe deterioration in quality of life of these patients. 13 The presence of bone metastases to the spine often indicates that the disease is at an advanced stage. However, with better adjuvant therapies, patients with metastatic disease are living for long periods of time after diagnosis. 14 The treatment of these patients is many times complex and requires a multidisciplinary approach. The ideal treatment algorithm has not yet been defined and varies according to each patient. Table 5 . Description of the characteristics of the patients in the study.
Variable Description
Age ( Table 7 . Estimate of the average survival times of patients according to the characteristics of interest and the results of comparative tests. The treatment options available include chemotherapy, hormone therapy, radiotherapy, and surgery. Because of good outcomes with radiotherapy, the use of this technique is recommended over surgical decompression. Even so, surgery continues to play a role in the treatment of metastatic spine tumors. 15 Advances in surgical techniques and instrumentation have enabled more effective decompression and stabilization of the spine. In addition, today minimally invasive techniques, such as vertebroplasty or kyphoplasty can be used to treat pathological fractures in selected cases, avoiding very extensive surgical approaches that are traumatic for a body already debilitated by the underlying disease and by strong chemotherapy drugs. 16, 17 In this study, there was no significant difference in survival time between the patients related to age or to the performance of surgeries. Patients older than sixty years of age had an average survival time of 40.61 months and those younger than sixty years of age averaged 27.92 months. In relation to surgery, patients who underwent surgery had an average survival of 36.37 months, while those who did not undergo surgery averaged 26.33 months. Therefore, treatment with radiotherapy and/or chemotherapy proved to be effective for the treatment of metastasized breast cancer. Thus, the indication of surgical procedures, often times more traumatic for patients, is avoided.
Several prognostic classifications are used to guide the treatment of patients with metastatic spine disease as to the best therapeutic option, among them are included Tokuhashi et al., 7, 8 Sioutos et al., 18 Van der Linden et al., 19 Tomita et al., 9 and Bauer. 20, 21 In this study, we used the revised classification developed by Tokuhashi et al. 8 and the classification of Tomita et al. 9 Tokuhashi et al. 8 described a system to evaluate the prognosis of metastatic tumors of the spine based on six variables: the primary site of the tumor, the presence of absence of paralysis, the Karnofsky clinical performance status, 10 the number of extra-spinal bone metastases, number of vertebral metastases, and major organ metastases.
These six factors are evaluated together producing values that range from 0 to 15 points, with 0 indicating the worst and 15 the best prognosis. (Table 2 ) It is interesting to note that Tokuhashi et al. 8 consider neurological deficit to be an important prognostic factor of the disease. In our study, four patients had grade Frankel D neurological deficit as per the Frankel et al. scale, 22 all of whom achieved complete recovery during treatment.
Tomita et al. 9 studied some prognostic factors for tumor metastases in order to describe a system based on three factors: the rate of primary tumor growth, the number of bone metastases, and the number of visceral metastases. (Table 3) These three factors are evaluated together, generating a score value that ranges from 2 -the best prognosis -to 10 points -the worst prognosis. (Table 4) The site of the primary tumor is considered the most important prognostic factor by both the Tomita et al. 9 and the Tokuhashi et al. 8 scales. The study by Tokuhashi et al. 8 included 64 patients, 13 of whom had metastatic breast tumors. The study by Tomita et al. 9 had a case series of 61 patients, 16 with breast tumors. 23 According to Tomita et al., 9 breast tumors have a low degree of malignity and metastases from this histological type permit longer survival. According to Tokuhashi et al., 8 breast tumors are considered less aggressive, scoring 5 points and increasing the chances of patient survival.
This information is in agreement with our study, in that the patients had an average survival time of 33.69 months. Most of these patients (n=22) were categorized by actual survival as group 3 (survival > 12 months). In their study of the analysis of the Tomita and Tokuhashi scores, Padalkar and Tow 24 concluded that the Tomita score correlates better with real survival than the Tokuhashi score.
In our study, the Tokuhashi had accuracy of 62.12% and the Tomita score accuracy of 72.4%, slightly higher than the Tokuhashi scale, in patients with primary breast tumors. In addition, the Tomita scale classified most patients in the > 12 months group (69%), indicating a good relationship with actual long-term survival (>12 months).
CONCLUSION
The Tokuhashi and Tomita scores have good accuracy in relation to the real survival of patients with breast cancer metastasized to the spine.
